Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 08-054370 
(43)Date of publication of application : 27.02.1996 



(SDlntCI. G01N 27/447 

G01N 27/62 



(21) Application number : 06-188556 (71)Applicant : HITACHI LTD 

(22) Date of filing : 1 0.08.1 994 (72)Inventor : TAKADA YASUAKI 

SAKAIRI MINORU 
HIRABAYASHI TSUDOI 
KOIZUMI HIDEAKI 



(54) CAPILLARY ELECTROPHORESIS/MASS SPECTROMETER 

(57)Abstract: 

PURPOSE: To enlarge an application range of a capillary 
electrophoresis/mass spectrometer by making it 
possible to analyze a neutral sample without having 
electric charges in a solution and use various kinds of 
buffer solutions. 

CONSTITUTION: A sample solution separated in a 
capillary electrophoresis part 18 is atomized at an 
atomizing part 1 9 and then heated and gasified at a 
gasifying part 20. The obtained gaseous sample 
molecules are ionized at a chemical inorizing part 21 
equipped with a corona discharge part through a 
chemical reaction by adding protons or the like. The 
generated ions related to the sample molecules are 
introduced into a vacuum chamber from an ion 
introduction small hole 10a and analyzed at a mass- 
spectrometric part 1 4 and an ion detector 1 5. 
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1 

.J; o TtS^sf^J-^KH-r ^-r :t > **^-r S'fc'^'f 

6 « A5 nfc-f :t > 'fesa^^w -r s 1 
ib^z.ii *f*is trsai^JB 1 scis. 2 EiE©=*^-^ u 

*t«5§-r s J: 3 fcsee^nTVi* z. t. si^is-Ji-rsii* 
2 E««+ Y tf 7 u -«^*» • ®*&«ftt. 

acts • sfta-flftt. 

set swa 4:-r-5«*3i 1 ~ 5 ovirnji* i «e«o 
«!|$® frsai*3S 6 Etto^^r^ ii7 'j-«^ft • « 



(2) «fMiF8-543 7 0 

2 

1 ~ 7 ® n-rn*> 1 jgiE«®=^-v tr^ u -maac» 

^ d t SI*® t-r s8S*« 8 E*©* V tr 5 u -ess* 
[if 1 0 ] ws&m^wt.\m%ms^wn;ib^ z. 

10 tS:!|#ISfr-5tt:*JSl~9C0Vi-rn*^lJaE«©=^'^ 

mimiu flaE«a«3nfcK»sfltEa<fc^RR 

[»«3112] S{tEJRM:^f7.«ftIfSS$nTViS;ia:«: 

!(#istt-sii}«^i iE«©=*^Yfcr7U-m^!!i-s 

CH*3B 1 3 ] -SBKK«*««A3ns* V tr9 U - 

it? *9E+-\'fcr^'J-©5fe«3aS*WA$n^^vt!9U 
-©^H{C'«Sffi«&«!&«A-r*fc«>©^SWi:> ME 
«f 7 U-©ii9*Bfcaci&«JEE*BliD-rs&«)©«S 
SftE^««©3fe«85*^e."8li»«I?Sijl-&$nfcit 

«Bf<£is«uTSfl2f «)&«>©»m"es#sa:. «irE»« 

^§tii> 3D:J-iS:a*5!*$-B-SfcJ6©4H*«ffiSfilA 
trE^'fb^Ric J; 0 *^$nfc:»x«©tt»^H^i:©ft: 

a&tjfffltE^fc^-f :t >ft:^®frje2i-r5fc!e>©«si^fx 

ME5!*#®t. MEfll^'f^Mk^SI'.fcoTS^^n 
:^'f :r >S^A-rSfcJ6©'f :t>»Aiiffl?LSrii^-5*^ 
SPgtSt. WESSSP^f fcESSniitE-f :^>»A 
iffl?l*> S^ASnfti-f :^->«R«4J-«fr«fc«)©S«ii' 

[fll^]S141 l(tE&M«©^SEa:ffiE$F4^«S& 

40 iltSW<fc»©iKi8t»S*T*iltS1taa:r5.«f« 

]S 1 3 is»<D^^ i;9 u -sa»ft • nm»m9t 

1 5 ] WE)ffiKgBtt^K«Xa^S^ v'a. 

*^ e-^s c t <£!^at-r5ii:^j® 1 4E«©^ V tr5 u 

1 6 ] t3E3SiRfil5*»iin«ianTU^ ^ t 

afrs»*3Bi 4xtti 5E«t©4^-vtr9U— 

Ca!«3®17] sm»»c*«5»ASn«««i:. WEM 

«©3fe«!igS*^€.iS^6fSJK*i!a8^«5iS15^at. StfE 
50 ftS^aKJcoTiaS^nfctMBHRJK&mflS^EIirSftlSi 
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(3) 
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[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] K13JCi:0. T:^U5'>r*;^*'5r5Xh 
U— . 1 9 8 8^. m60#. 1 9 4 8H CAnalytical 
Chemistry. 60, 1948(1988)] fC|B«SnTViS»m"« ^ 

2 a It*sf^^;&t4^ Y t! ^ U - 1 * tC»A $ n 

-So K^B^^A^, 2 a 3 0x0 :/s:a«« 

at«4rtJC«R?^ns. :^^fc!^U-lc7)ffi(D*iffi2b 

tr ^ u - 1 cDffio*ffl 2 b hern's 5 

=*^^lf^U — 10Mffl2 a, 2bJce£E*<HWni$n 

-So tt«««a»fti^JII5n;^5^«e*ffi2b:&iRi-s2l^ 
[0 0 0 4] *ffl2b*rai»L:/tK«tt. mmmim so 



0 a> «^?S1 1 atcJ:DSPa^nfc^ftSf^aPl 2, 
-f:t>^AM?Ll Ob^ffiUT. Sf^^ 1 1 b (r<t DiiS 

M^\zm%'^ntzMM^mi 3\zmx^n^o m^^\z 
-r>i 6tc<fct)5^-i$^«i3s^Bi 7 ^iim^nmrn^n 

[0 0 0 5] 

[0 0 0 6] — ^^ryfi'y^y—nmMmmz^^^x 
^K^fic J: ^ 5 '\L)v^(D»m(^n^nm vxmM^ntz, 

m^nx\^^it. 

[0 0 0 7] ^fc. ^^^(^^mitsis-c^^n^-f :t> 

T&mfi\z:k^X^^^^n^ CJ. H. Wahl et a 
1.. Electrophoresis. 14, 448(1993)] • 

I (A^)ocV(AO/V(B*) 

Z.Z,Xs I (A0«i^W*#«-h-r^-r:t>(A0O^^3fi 

ar, v(AO«»#f»*fr^^5i->(A*)©i««. v 

(B*)j^^nj^(^5^*t-r:t>(BO<oiiss^&^"ro «£o 

[0 0 0 8] 4-^e^u-mfc»«r)*T«> tt» 
o^^^is.nyyyyt. miAim\^x^y:^it^m-(^> 

(Na* . Ka* ^) S:^fi{C'&^. ±.^(Diifmfm\^ 
<:k^< fz-:>X^Vin»h^^'i^><^^^^'fi^^y 

[0 0 0 9] I^Tc. ±i^©^irJl'«m^^fcf^U--iJ^n 
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5 

en 6 5«5»t-f :f XOiKflPIc J: 0 K«-f 

:t > ® liiffl**S3i . 

[0 0 10] K±©J;5;a:aatCJ;0, A'ty^rfcDtS 
[0 0 11] 

[0012] E 1 a, i^m^o^^ t;^ u • 

SP 1 9 (cT^issn-s. i@g»cj:D#e.n/t?0tf«»a-ft: 
aP2 o{c:fe^i-rmfli**ffiiisn-5. 5l'ft:SK2 ot?^^$ 

n«::jSfX««>K»iH^ttfl:^'f5f>fl:ffl52 lC*V»T{b 

[0 0 13] K!|^^i-^frli-r-5'f:^>tt. 'f:^>4IAilffl 30 
?L1 0 a, 1 atCJzOSfftStlfc^ifitlf^SBl 

2, ■i:t>mxmillOh^MVX. fif^JS 1 1 b (C<fc 
DitSX^tcSPmStlfciS^^SBl 3(C»A$n«. 

n. -1':t>ttfflgl 5t?«fflStXS. «W®#»«#9 

S. 'fc^'f^t^fliaPttfPlft^StSPl 2JcKttTfeJ;ti. 

it^BUS\Z^-:>X'i:t>^^-r^ZLt.iffV^^. 40 
[0 0 1 41 ^vlf9U-m^»l!r»t*»t«iM«*- 

•a-, ^u,wt^^s.±)i^o^m<o^^mmi^xi^m-r 
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6 

^sts, uoisi'gs. •^T.m.s. iSif&igsiT^fflt^s 

[0 0 15] 

A+BH*-»AH* + B {':fU\'>maKf&) 
A + B--» (A-H)-+BH (:/Dh>B!l^Kl6:) 

rZ'?A-1':r> (H3O*) *-5V»»-?-©i^9X^'-^':t> 
CHjO* (H2O) .] i£*^b> -^-niK^BfiJ-^At© 
£AT©RJ6&iPJfflUTtmACSf 5'f:t>AH* 

A+HsO*— AH*+HjO 

[0 0 16] ji © ± -5 tc=^^-vtr 9 'J -5^^*^^ 21 ^.nr 
3i5-5tti|Bf^«K*s^tL, #e.nfc;^^x«©i^lE^^>^sfl: 

ms^mm\zx^mr^z.ii\z^*}. ^Ytr^u-mm* 
M • s«ij-«f»©3aws<eiB«ifc*:'r«;it«»-tf**. 

[0 0 17] aD::hfl:SS:MV>**^?^©'ffc^< 
M tt»S«»-r -5 X«©'f :t > C^AS n« fc 

$-a-sfcs&©«sne:<fcOfi5i^fitf^n. -i^ymn^ 

^S'f :t>ft:UT5i-«fr«>b©T?*D, *«eBTii-«fr 
^ SKlBt^J-T tfi!*©»m'!tS'f :f >itmx»^X^?> 

un^'i'izm^t>iimmmi^mmi$>^. tje^r, 
m ■ mm»^sr^<D]is.mmm^ftim6/tHzii,±r^cb.i!)ix 

[0 0 18] 

•S). is{t;gB©s^£g{c«t^mieis&^v). m.itmtvxm 
f»ufc^jR::/pyi^&fflv»fc«&H2c^^-r. 

v-f i7a;>(— n;k ^l-gSSV'f i^D;!t— ^;^©73L— 
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7 

OMffl2a. 2 b{cmffi;0^9«3n$n^o KJ^^i«^»ili 

V oifiSmai 9 0 5 t^M:/n y ^ 2 2 ic^ 
ini$nsiK«ffiicj:D»«'««$n^o :&R:/n-;>;2 

[0 0 19] ItiEJli^O. 3mmO-r::f >^AJ^?L1 0 a 

i^mm2 4 t^:t>mxm^i o ao^p-r^mss a 

[0 0 2 0] ^r^fcf^U— (D7^^S2 bl^. ^SiCTK-T^t 

^\z. m.i\:mo^izm^fx^0i\^\ ^ft. i^i:<ia3{c 
^T<fc^ic. mm^^m^u^y^2 2\z\^\-fxmmmm 

<D m \zmm 9 e ffsn $ iismjE <i: o T#«ie»$ 

n^p ^gff 5<i:^M:/D!y^2 2i:<0Ma)i»^Jia« 

^^M:/n y^2 2 \z^^mi^^nitmm\tmm\zmt 
mm^izmm-f^t. aui-tkm\z^r)^^:^tift\i}^ 

:t>»-f*>»A3M7Ll Oa, 10b>»a^llaJC 
cfcoTlft+P a75^6ISHP aeStcSf^^tlfc^tliSf* 
aSl 2&^LTSPa»l 1 b(C<i:oTl 0-»PaS«tc 

^ tc. >y 2 2 pqmzmmm^mnx^(omm 

\^nx^mf3iE(D:^7.2 6^^hXhA\^^o Zi(r>iS7.2 
6 «^6e)^mJ5A±fciini»$nTViS ^: uv^o 



5) i|^§|5p8-54 3 70 

[0 0 2 1] m2\Z7r^Ltd(»mz^\^^X. 

^22 \z^^%«Mx\t'^±\z%vc.x^^. iH-«m® 2 

4 ic J: o T n n i"Skmm± UT ^{t^-r :t >{bSB tc 

^^^^m^xzwrn-r^ a:. «ftt«ffi 2 4 ii-f :t >»am7L 

1 0 aa:<&Si^5'e:> nU^^^n'^'^^^^^ti^^ 

u - 1 ms^mm 5 2 b t«f ««« 2 4 icct d 3 
•5 \zw& 8 b siBfi ^(omm 8 b irinittT#mies 

85. m@8 bttt:-i$'-2 7 aJCctOftJ^^nTVi^il 
^4\Z^\.tz.mmz^r^. ii7.^(D^=^ 

rmmt^^^>KM\zmin^^>vc.^t\'^itit. m 
mtm^nm 2 4 ^c#lfT^ :it,\z^^m.mmm^n 

>^^2i^<D3\mssi^^±^rf^t^^^ ^^t.nm\z. 

20 Yb^-r:tMbgS2 1 lCf^frtT:^X 2 6 ^SSUT'bAl/i. 

[0 0 2 2] wcmsiisit.^^^'^^f'<^^^^^^<> 
T. mzm.im^mnf^<i^^^^^o ^fc> ^^b^s^^ 

[0 0 2 31 H5«> ft^-f rt^fli^fflV^fe^^'Vlf^U 

^«^&^U;/!t:BIT*So :^^-vb!^U-10*«i2b* 

»Sig9 iCcfc 0^S«5 ^mffiS a <h(Z)M{cBliIP$n^ 

S« 5 j;iaijn-r ^Hffi^ ^ e iciif < 6 - 1 0 k vgffitc 
f^^:. ^S«5i:affi8 a^:^Z>M^c^D:^^fcm:^^^l; 

^ 0 ^ n ^ — ^^-f :r > aiifc^SiS & e 
fc^. Bi5(c^b«:«jgttiai 3tc^b;rcfie*swti^ 

-X^^f)\ «}Ig9lc<fcDnD:fM«^S^:-rt5i:(Diii 

[0 0 2 41 2*cfc. HI 3 ^c^"r^£*a)»«'ss-r :t> 

(D^lCOl^T^^'^^o rtSSOAtm. ^^ISOunKD 
H U :^^ir bf ^ U -"^zx,-^ 1 <D"-«g&rtS 2 
0 0 Mm. 0 0 MnKOXT^^V'X^StCjf Alx 
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(6) 

9 

m'r^it^(Dmmi6mmt ut* t ^ ^ j -)^<^ i m i 

[0 0 2 5] 0 2 tC^-r*S!W<^Se{C:feV>T«, StflB 

^mzmpix. #93 0 o'Ctrjin}Rb:fc^M:/n^y^ 2 2 lo 
f)^^f3i^%im^mn. mmms\z^r)n^nrcmm^ 
mtvfco »^mm2 4\zj[:i.mm7bf)^^2, skvo 

CO 0 2 6] A!yyT^c^^^'SSb;^ct^#^n^A 

A {c a^-r ^ T >^::::^ A-r :t >75^a < «im $ tiT 
So cn^. »«*PTftKT>^n'>A;0^fil8lbT#e> 

h>fim^:t>\t. mmvx:»xmzur:>ttmmmm» 
^m\:^^:t>im\z^^^x-{:i->it'^n. »mt^nrz. 

[0 0 2 7] :k\Z. #>«r5Xl Q-^mo l/lCD-f:t> 
tt<3!>«&HT^5>^> Timepidium RtX^^^'-cm^ 2:^)^75: 
t.itt^tt(;)<ftfST!^S Caffeine ^UUtVxmMh. ^ 40 

mmz^^x^^\i'7^)—i(ommM\zmzn i^Ab 
&^m^^^it^^\fi^') -«a»!ft • Hft^i^w f^ ct s 

i:, :t>tt<7)*®"ra^S Timepidium d^3ft<«iai$n 
^t,t%\Z Caffeine Oiik^m&fm^^. 

53'*tti-{CJ:'5a: Timepidium ffi±<i^m^tlfs.^^\z%ti^ 
i)^t>^r. Caffeine }0«Se*S{CcfcS J: 0 'b^<«ai$ 5Z7 
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10 

^nx^^ Timepidium iA^m^n:f3i\^^(D\t. -T^tVtt 

fzib. -(:t>mxm^<Dmzmn^nrcnu^mm^m 
±^^^rcib<o^iiKmm\z^K)mj^^n^nmz^r)m 

[0 0 2 8] me hm7Rxsmstm9^]t^'r^tm 

^u^^:t>m^±^vx»mr^z,Lf)^x^^o ^ 

T-r^fc^. /^^yyr^\zmmm(om^misa^^^t\t 
x^i^ff^^^. z,n\znvx. :^^mo>&9\z^'oxm 
^^tiTzmm:^^^ hMz\t;'^yyr^\zm^rzmzm 

Mjr<i:5^^ t!^u-«^*«i • nm^mm\z\tm^(D 

m^^/urd/^yyrmm^m^^^^tf)^x^. n^yy 

[0 0 2 9] 4^^fcf^U-C^rtSJ^i^*Vi«^. SamS 

enr^i^s A'-; y Tmm(r>mMm^n.\z^n.^^m^^ 

■^"^^d^XZ-^^X^^^^yz^t. H236>^BI5JC^b/^ 

^^-iT^^I^Slr^^mtt^^TSn-^^ >^2 8d«J£$n 
TV^S. 8JC«JB935^^»kV(Di««JEE 

^^aj-rst. ^^tf^U'-co*ig2 btcji^nT*^ 
>^2 8 tsmwtca«!b#s«s 

5 \zj§^\.tzLmMmbMmz. 3 0 ot:sai(cini^$n:^c 

^JIl:/n-/^2 2t^^l^^mJkM\zmx^tvx:mA\L^ 

^kSR'^^iaiA^nso 

[0 0 3 0] u^w^^%mt^mkf:im< yu--( > 
i^jL^i^B>m\z^K^»mr^m^x^. unmmom 
i)vpf^\,^fSia<Dmm\z^r)i&mmxiAmmm^mmt^ 
ig^sd^$>s®'&tc«. m2f)>iE>mi oiz^Lrct^mms 
t±^Bit^'i^>it^m^^^:^mtmiSix»^. 01 

l\z. yu~i>z^ai^iy3>»«r^fTom'^(Dm^^ 
^-To 3i^>:/;5:i:;&^^»«^$ns2lffim2 93&>^2l^n 
fett»»»«> iB«3 0, 3*^^^3 l^:frbT^«« 

SfC^A^nSo ^»«5lC«aS9d>^2-l OkVS 
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11 

[0031] E2d^^05. $>^\^mmi 0. mi i\z 
^vTzmis&m'vit. mm^mitt^^mzmmmm^m lo 
viTVi^^t, mim:^mz\tismmM. ^:^ms. jew 

\zMvxhmmx^^o ^fc. ±m<D^mmx\t. mm 
<Dmt<D^WL\zmmLr^^m^^y^^m^^^m^t:^ 
v^tfi. mm(Dm.it\z\tm^m^mmr^:^m^E^m 

[0 0 3 2] mi2\z. mit^m\z:»7.ms^. ^r^. 
m.itmm\zm^f^m<om9i^m^^^mmm^mro +^t! 

mms 4\zmm'^nrc\:i-^- 2 ? b;5^^>ftit$n^* 

-2 7 birita^fcS2:i:JcJ:Dt:-^-©^ft;^^e:: 

^m^izjit. \L—^—2 7 h^^m'r^rcisb(D:ff'7xm 

3 S^t— 2 7bCD|^^B!ltCSttTt)J:Vio acjRCO^ 

2\tMm.)^±\zmm'^rixi^^cti}m^h\^\ so 

2 0\Z^\,^X%ibntzi57.^(OW^^^\t. ^^m&2 

x\^^^^^^^yvcmzi^^^x^:^yit^n. ■<:t>m 

Xmil 1 0 a. 10 b^:frUTJtS+(^SSi)^«fg6Jc« 
[0 0 3 3] 
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12 

[02] *^M<Z)-^Jfi«3l©KHja 

[0 3] :¥^r^'7V-^^^^^im<o^\zmn. f)^r::>^ 

^7 izi^ifxunmm^mmpk^an^mmm^ 

[04] :^^;^^e?}g;5i^fil^Lft^^:t>fl:gSJc©J]S-r ^ 

[0 5] mm^m»t^'^^(D^m's^m^>xit^^:t 

[0 6] «£*CD»m«S-1':?rMk&fflVi;rc4^^t!^»J- 
[07] *5!Wc^^b^-r::t>fl:^l9V^fc^^b!^U-« 

0« 

[08] se*cD#mies-r^>ib^^v^:rc^-^t!^u- 
[09] *5!ego^k^^:t>>a:*fflVifc*^if^u-m 
[010] mmmnbmm^m^^^rsi^mmm^^^m. 

[011] :7D r>Z^ai^->3>i)^«ftCfflV:*fc*Jfi««| 

€:^'t"0o 

[01 2] Sfi:8RoS{b^fc:tfxias^fflVi. m^bSBo 

mt:^mzms^»(omt^m\^^^mmm^^'rmo 

l-4^^tf5U~> 2 a. 2b-*«8, 

a, 7 b-igfJEmil. 8 a, 8b-«g. 9 -igSa 
m. 10 a, 1 0 b--r:t>«Ai^dFL, 11a, lib 
•••»a»> 12-««»a«> 13-iSK^ffl, 14- 
@«i>WSB. 1 5--f:*->«iaSg> 1 6-M"^^-f 
1 7...^_>5,j[l3g^g^ 1 8-*^tr^U~«m*ft 

SB. i9-»<b». 2 0 -acft:«. 2 i-fl:^-Y*>fli 

gP> 2 2-^«yn*:/^> 2 3-KPS8. 2 4-$ftt« 
ffi. 2 5-lfiSe. 2 6-:ffX. 2 7 a, 2 7 b-fc— 

2%-n%Bm^^m^^n-^^>^> 29- 

X. 3 3-;»^x«. 3 4-t:-3^-miB 
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